Spectroscopic studies of the molybdenum-containing dimethyl sulfoxide reductase from Rhodobacter sphaeroides f. sp. denitrificans.
Absorption and EPR spectroscopic properties of purified dimethyl sulfoxide (Me2SO) reductase from Rhodobacter sphaeroides f. sp. denitrificans have been examined. The absence of prosthetic groups other than the molybdenum center in the enzyme has made it possible to study its absorption properties. The enzyme displays multiple absorbance peaks in both the oxidized and the dithionite-reduced forms. The oxidized enzyme has absorbance peaks at 280, 350, 470, 550, and 720 nm while the dithionite-reduced enzyme has peaks at 280, 374, and 645 nm with a shoulder at 430 nm. A comparison of the absorbance spectrum of oxidized Me2SO reductase with that of the molybdenum fragment of rat liver sulfite oxidase shows that the 350 and 470 peaks are common to both proteins. EPR studies of the Mo(V) form of Me2SO reductase show a rhombic signal with g1 = 1.988, g2 = 1.977, g3 = 1.961, and g(ave) = 1.975. The signal shows evidence of coupling to an exchangeable proton with A1 = 1.05, A2 = 1.13, A3 = 0.98, and Aave = 1.05 millitesla. These parameters are similar to those of other Mo enzymes, however, the epr signal of this enzyme differs from those of other Mo hydroxylases in showing only a slight sensitivity to pH and no detectable anion effect. EPR potentiometric titrations of Me2SO reductase gave midpoint potentials of +144 mV for the Mo(VI)/Mo(V) couple and +160 mV for the Mo(V)/Mo(IV) couple at room temperature and +141 mV for the Mo(VI)/Mo(V) couple and +200 mV for the Mo(V)/Mo(IV) couple at 173 K.